Immunocytochemical localization of delta 3, delta 2-enoyl-CoA isomerase in rat liver. The effects of di-(2-ethylhexyl)phthalate, a peroxisome proliferator.
Immunocytochemical localization of delta 3, delta 2-enoyl-CoA isomerase (isomerase) was investigated in rat liver. Livers of di-(2-ethylhexyl)phthalate (DEHP)-treated or untreated rats were perfusion-fixed and embedded in Epon or Lowicryl K4M. By light microscopy, reaction deposits for the enzyme were present in the cytoplasmic granules of hepatocytes and interlobular bile duct epithelium. Weak staining was noted in sinus-lining cells. After administration of DEHP, the granular staining of the hepatocytes was markedly enhanced, whereas the staining reaction of the sinus-lining cells decreased. The isomerase staining pattern was quite similar to that of long-chain acyl-CoA dehydrogenase (a mitochondrial marker), but different from that of catalase (a peroxisomal marker). Under electron microscopy, gold particles for isomerase were seen to be confined mainly to mitochondria of the hepatocytes, the bile duct epithelial cells and sinus-lining cells. Peroxisomes were weakly labeled. After DEHP administration, the peroxisomes were markedly induced, but the mitochondria were not. Quantitative analysis showed that the induction of the peroxisomal isomerase was only 2-fold whereas the mitochondrial isomerase was enhanced about 5-fold, 40 times as high as the peroxisomal enzyme. The results show that the mitochondria are the main intracellular site for isomerase and the peroxisomes a minor site. The mitochondrial isomerase of the rat liver is markedly induced by peroxisome proliferators, DEHP and clofibrate.